Introduction
============

Introduction of a new method
----------------------------

The improvement of teaching undoubtedly has a central role in German medical universities \[[@R1]\]. Raising awareness in the teaching institutes and clinics through incentive programs, such as performance-based funding (LOM) and teaching awards play essential role to this end \[[@R2]\]. Feedback systems, which give feedback to the teaching staff and departments on the teaching performance using standardised evaluation tools are an essential prerequisite for reproducible qualitative assessment of teaching performance. The discussion, especially in technical committees, contributes to the fact that in addition to research patient care, the formerly somewhat neglected field of teaching moves the fore and is perceived as a location advantage for team motivation and recruitment of young talent \[[@R1]\], \[[@R3]\], \[[@R4]\].

The establishment of learning objectives-based curricula and the use of appropriate forms of examination \[[@R5]\], the training of teachers undoubtedly plays a crucial role \[[@R6]\], \[[@R7]\]. A survey of doctors at the clinic of the University of Lübeck found that the perception of good teaching was almost always associated with exceptional individuals who were perceived as good teachers for a wide variety of reasons \[[@R8]\]. Despite this diversity, using definitions of "non-cognitive attributes" of a good teacher, such as relationship skills, mood and personality, established by Sutkin et al it was possible to structure these \[[@R9]\]. This raises the question of which educational competencies are particularly relevant for good and effective teaching performance. Number and acceptance of local and national training courses have increased significantly in recent years (Train-the-trainer concepts such as the National Master of Medical Education Programme of the Day of Medical Faculties (MFT) at the University of Heidelberg \[[@R10]\]) and has found its way into many post-doctoral training programs. However, it is often the case that providing training in teaching skills is particularly neglected in case of physicians working in clinical teaching, leading them to acquire these on their own through role models, experience and personal initiative \[[@R7]\], \[[@R11]\]. This means there are indeed opportunities to negatively impact the academic performance of students due to methodological, rhetorical or didactic weaknesses (in spite of subject-specific knowledge regarding course content) \[[@R12]\]. Consequently this means that

specific teaching skills of staff should be made accessible to review to identify weaknesses if necessary and improve such through training andto study which categories of teaching performance were particularly relevant to good teaching in student evaluation.

It would therefore be desirable to have an established instrument which maps crucial areas of teaching competence, revealing individual strengths and weaknesses in teaching and which also can be used in the context of educational research projects. To our knowledge, to date there is no German-language instrument which meets these requirements.

Stanford Faculty Development Program (SFDP)
-------------------------------------------

In terms of a faculty development program, Stanford University, Palo Alto, U.S. established the training program (SFDP), based on learning theory, in the early eighties. Under this program, teaching staff were observed in class and their strengths and weaknesses in teaching grouped together under seven core competencies:

Establishing the learning climate,Control of session,Communication of goals,Facilitating understanding and retention,Evaluation,Feedback,Promoting self-directed learning.

This is one of the early develpment programs \[[@R13]\], \[[@R14]\] and hails from a conceptual framework which was developed from the late 1970s onwards under Dr. Kelley Skeff, an internal specialist at Stanford University and Dr. Georgette Stratos as part of their research on improving teaching. He initially filmed hundreds of hours of classroom teaching and correlated certain teaching methods and teacher behaviours with student assessments regarding their teaching effectiveness. In the course of numerous studies, a faculty development program was developed which made it possible for the faculty to analyse its teaching and at the same time improve the teaching competence of teachers in through standardised events \[[@R15]\], \[[@R16]\], \[[@R17]\], \[[@R18]\], \[[@R19]\], \[[@R20]\], \[[@R21]\], \[[@R22]\], \[[@R23]\], \[[@R24]\]. As part of this program, a reliable and dependable English-language instrument tool of teaching performance was developed on the basis of seven categories (SFDP26) and which has been widely introduced to training programs and medical educational research in the English speaking world \[[@R16]\], <http://www.acgme.org/outcome/downloads/PBLI/15_pbli.pdf>.

Problem
-------

This study investigates two aspects of the SFDP26 questionnaire:

Developing and theoretical testing of the German language version of SFDP26 (SFDP26-German) to review teaching skills using item and reliability analyses to determine internal consistency (Cronbach's α);Correlation analyses between the subscales and overall teaching effectiveness to verify the relevance of the individual subscales.

Methods
=======

The SFDP26 questionnaire consists of 25 items in seven subscales

Establishing the learning climate,Control of session,Communication of goals,Facilitating understanding and retention,Evaluation,Feedback,Promoting self-directed learning and

one item on "Overall teaching effectiveness" as a global measure for teaching.

They are measured on a five-point Likert scale for item 1-25 (1-5=No-Somewhat-Yes) and for the item "Overall teaching effectiveness" (1=very weak to 5=excellent). The original English questionnaire SFDP26 was first translated from English into German by native speakers and then translated back into English (see Table 1 [(Tab. 1)](#T1){ref-type="fig"}). Seven female and twelve male physicians of the Clinic of Anaesthesiology at the University of Lübeck who were actively teaching in the emergencies course for students of the summer semester 2009 were evaluated at the end of their course by students using the questionnaire SFDP26-German. The sample was composed of 173 medical students, mostly from the fifth (8.7%) and sixth semester (80.3%) (6.6% higher semesters , 4.6% unspecified) who were randomly assigned to the instructors in course groups. The average age of the 119 women and 54 men was 23±3 years. The Ethics Committee of the University of Lübeck had no ethical concerns regarding this study. Both students and teachers were informed in advance about the study and had the opportunity to refuse participation in this study. Consent was taken as implied through action. All data was analysed anonymously. To determine the item parameters, statistical analyses of mean, standard deviation and selectivity (after Pearson) were performed. The selectivity coefficient is, after Lienert, the correlation of tasks answered with the total value of the scale and a parameter for the degree of differentiation between an individual's agreement with the item with that of the scale as a whole \[[@R25]\]. In this, separation efficiencies are r\' over 0.3 are seen as good, of 0.2-0.3 as acceptable, of 0.1-0.2 as marginal and as bad if below 0.1 \[[@R26]\]. To determine the scale parameters and inter-correlations, scale sums, standard deviation, uniformity coefficients (Cronbach\'s α) and corrected inter-scale correlations according to Pearson (r) were calculated using SPSS software Version 18 (SPSS Inc., Chicago, USA). For group comparison tests of reliability, Cronbach\'s α above 0.6 can be described as adequate and from 0.8 as good \[[@R27]\]. Error probability of \<5% (p \<0.05) was taken as significant, \<0.1% (p \<0.001) as highly significant.

Results
=======

Theoretical Review of SFDP26-German
-----------------------------------

The results of the item analyses are shown in Table 1 [(Tab. 1)](#T1){ref-type="fig"}. The most support was awarded to items 1 ("He/she listened to the students") and 3 ("He/she was respectful toward students") of the "Learning environment" scale with average values of M=4.8±0.7 and 4.7±0.7. Items 25 ("He/she encouraged students to read up on topics outside of class") of the "self-directed learning" scale and 15 ("He/she checked prior medical knowledge of students") of the "Evaluation" scale least highly rated with mean values of M=3.4±0.9 and 3.7±1.2.

In no case the discriminatory power of the items was below the critical value of 0.20, but invariably in the good to excellent range (r≥0.60).

The results of the scale analyses are shown in Table 2 [(Tab. 2)](#T2){ref-type="fig"}. Students gave their biggest endorsement on the "Learning environment" scale with a mean of 4.6±0.6. The endorsement was lowest on the "Self-directed learning" scale with a mean of 3.6±1.1. On almost all scales, high internal consistency was evident as a sign of reliability which can be evaluated as good (Cronbach\'s α: 0.80-0.89). The scale "Understanding and retention" showed an average internal consistency (α=0.69) and the "Feedback" scale was in the very good range (α=0.92). Highly significant correlations (r) of positive proportionality (see Table 3 [(Tab. 3)](#T3){ref-type="fig"}) were found between all scales of the German-language SFDP. The highest correlation was observed between the scales "Learning environment" and "Communication of goals" (r=0.73), and between "Understanding and retention" and "Communication of goals" (r=0.72). The shared variance (r^2^ x 100) of the two scales was 53% and 52%. The smallest but still significant positive correlations were found between the scales "Self-directed learning" and "Control of session" (r=0.21) and "Learning climate" (r=0.28). The shared variance here was 4% and 8%.

Correlations of subscales with global rating (Overall teaching effectiveness)
-----------------------------------------------------------------------------

The correlations of the subscales with the global overall assessment of teaching performance (Overall teaching effectiveness) are shown in Table 2 [(Tab. 2)](#T2){ref-type="fig"}. All correlations were highly significant (p\<0.001). Here, the highest correlations with overall teaching effectiveness were found for the subscales "Communication of goals" (r=0.61), "Facilitating understanding and retention" (r=0.58) and "Learning climate" (r=0.51).

Discussion
==========

SFDP26 is in fact a well-researched evaluation instrument \[[@R16]\], \[[@R28]\], so transfer of the English SFDP26 to the German-speaking countries makes sense and is an obvious step. The reliability of such an investigative tool is a crucial quality criterion which is described by the reliability. The results of this study confirms the high internal consistency of the German SFDP26, so the reliability of this questionnaire can be regarded as given. Selectivity throughout was good so it was possible to capture the different aspects of staff teaching performance well. Furthermore, all subscales showed significant correlations of positive proportionality to the overall teaching effectiveness. This can be interpreted as meaning that the subscales are relevant aspects of overall teaching effectiveness. Beckman and colleagues, using a questionnaire based on SFDP but with new 16 items (Mayo Teaching Evaluation Form/MTEF-28), investigated the evaluation of teaching performance of junior doctors in clinical teaching at the Mayo Clinic \[[@R29]\]. For the subscales "Control of session," "Facilitating understanding and retention" and "Feedback," low internal consistencies (α: 0.147, 0.570, 0.648) were found. Litzelman and colleagues, who also used the original SFDP26 to evaluate teaching performance by junior doctors found high internal consistencies (α\> .85) for all scales \[[@R17]\]. This indicates that SFDP26 is a very reliable evaluation instrument, whose reliability may indeed be reduced by adding additional items, as with Beckmann and colleagues. In a study by Williams and colleagues, the subscales of SFDP26 were compared with the "Global Rating Scale" of the University of Michigan ("Please rate the educational value of time with an attending physician."), showing high correlations (r:0.86-0.98) \[[@R30]\], with the highest in the subscales "Communication of goals", "Facilitating understanding and retention", "Evaluation", "Feedback" und "Promoting self-directed learning" (0.94-0.98). These results are surprising as this means that there is an almost totally positive linear correlation between the scales; and between the subscales of SFDP26 and a global "single-item" scale. The correlations of the SFDP26 subscales with the total teaching effectiveness, and between the SFDP26 overall teaching effectiveness and the "Global Rating Scale" of the University of Michigan (validity measure) are unfortunately not shown.

The scale "Communication of goals" in this study on the German-language SFDP26 most highly correlated with the overall teaching effectiveness (r=0.61), 37% of the variance was explained. This means that when considering all subscales of the German-language SFDP26 the strongest association is between this scale and the overall teaching effectiveness. The issue of causality cannot be clarifed in this study , however, the high correlation indicates that the scale "Communication of goals" is a relevant determinant and could have a major impact on the overall teaching effectiveness. The question about the importance of the individual subscales of the German-language SFDP26 on effective teaching ability should therefore be examined in more detail in future studies, for example to enable the development of targeted training measures for teaching effectiveness. It would be beneficial, in addition, to focus on the actual measurable gains in student competence which cannot be answered solely using the questionnaire. The comparison of the examination success of students and their performance in the clinical context as external criteria with the results of the German-language SFDP26 would then also allow conclusions about the validity of the questionnaire.

It should be mentioned critically that SFDP26 has no arrangements to prevent that response tendencies from students occur, e.g. that only the same number sequence is ticked. In our research we have found no indication that this could play a role but this issue needs to be critically evaluated in analyses. Also, the fact that the data will be collected only by means of quantitative elements must be discussed critically. Although the analyses confirm the high reliability of the SFDP26 scales, adding qualitative evaluation elements, such as the option of free text answers, could make sense to allow more detailed assessments. The arrangement of the stages on the Likert scale from one to five is also not without problems. While the captions of the full scale ("No - Somewhat - Yes") provide some guidance, it is nonetheless possible that German students will unconsciously follow the school grading system used in German-speaking countries, leading to an accidental reversal when checking (i.e. 1=very good, etc.). This could be avoided by reversing the labelling. Despite the good results of this study, we should qualify that this is an investigation of a special collective amongst students of medicine. Studies on the application of the German-language SFDP26 in different subjects and at different points in time are therefore required to verify its general applicability.

Conclusions
===========

This study for the first time investigates the German-language version of SFDP26 in clinical teaching of medical students and certifies that the procedure is sufficiently reliability for use in student evaluation of teaching. Follow-up studies in other clinical areas are necessary to illuminate the importance of the subscales and validity of the questionnaire by comparison with external criteria.
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